Epidemiological Study in Varoosis and in other Bees Brood Pathogens in Western Romania by BALINT, Adrian et al.
 31 
Bulletin UASVM, Veterinary Medicine 68(2)/2011 
pISSN 1843-5270; eISSN 1843-5378 
 
 
Epidemiological Study in Varoosis and in other Bees Brood Pathogens 
in Western Romania 
 
Adrian BALINT1), Marius Stelian ILIE1), Dinu INDRE1),  Ionela HOTEA1), Denisa 
SORESCU1), Bogdan FAUR2), Gheorghe DĂRĂBUŞ1) 
 
1)Banat University of Agricultural Sciences and Veterinary Medicine, Faculty of Veterinary 
Medicine, Department of Parasitology and Parasitic Diseases, Calea Aradului 119, Timisoara 
300645, Romania; balintadrian26@yahoo.com 
2)
 Banat University of Agricultural Sciences and Veterinary Medicine, Faculty of Veterinary 
Medicine, Department of Infectious Diseases, Calea Aradului 119, Timisoara 300645, 
Romania 
 
Abstract. Samples of adult bees (Apis mellifera) and bees brood collected from 31 
apiaries in western Romania have been examined for diagnosis in varroasis and in bees brood 
infectious and contagious diseases: ascosferosis, aspergillosis, European foulbrood and 
American foulbrood. For this study were used rapid immunoassay tests and microscopic 
examination. Varroa destructor mite was identified in all apiaries, 72% of adult bee samples 
and 96% of the samples of bees brood was infested. Ascosferosis was identified in 10% of the 
samples of bees brood and American foulbrood only 2% of the bees brood samples. No cases 
of aspergillosis and European foulbrood were identified during the study. 
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INTRODUCTION 
 
In recent years, the number of colonies tends to increase due to investment funds in 
agriculture, which includes also beekeeping. However, the number of colonies is insufficient 
to replace extinct species of pollinating insects and to provide honeybee products. Colony 
collapse disorder, high mortality in winter and weakening bee colonies are problems that 
affect many apiaries and difficult the evolution of the number of colonies (Cox-Foster. et al., 
2007). 
Western Romania has a great melliferous potential with massive acacia forest, large 
melliferous crops and other. Here are concentrated numerous apiaries suffering annual losses 
caused by infectious and parasitic diseases of which, in this study are treated American 
foulbrood, European foulbrood, ascosferosis, aspergillosis and varoosis. 
Varroa destructor mite has passed on its natural host (Apis cerana) to Apis mellifera, 
the European bee when it was introduced in the area of Apis ceranae. V. destructor found in 
Apis mellifera a host less resistant allowing its spread throughout the world (Cosoroabă, 2000, 
Oldroyd et al., 1999, Peng et al., 1987). 
Ascosferosis is a fungal disease that is caused by Ascosphera apis, which is present as 
saprophytes in the hive, even in healthy families. Usually occurs in April and May, benefiting 
from the increased humidity and low temperatures. Affect cap and uncap bees brood 
(Shimanuki H. et al., 2000).  
 32 
Aspergillosis is a fungal disease caused by Aspergillus flavus and less frequently by 
Aspergillus niger.  Aspergillosis can occur throughout the active season, is favored by excess 
humidity. Mycelium develops in the cells can be confused with yellow pollen from moisture. 
Mycelium develops in cells with brood or bee bread reserves. He lies on the surface of the 
honeycomb and form islands (Shimanuki et al., 2000). 
American foulbrood is a bacterial, contagious and infectious disease widespread in the 
world. It is caused by Bacillus larvae, affecting bee brood and causing death, usually in 
juvenile stage and appears most frequent in July-August period (Ellis et al., 2005).  
European foulbrood is caused by a bacterial flora consisting in Bacillus alvei, Bacillus 
orpheus, Bacterium eurydice, Streptococcus pluton and Sterptococcus apis. European 
foulbrood is less frequent and less serious than American foulbrood and affect uncap bees 
brood. Generally occurs in spring, before the acacia harvest but can also appear during all the 
active beekeeping season most frequent in poor families with inadequate and insufficient food 
wrapped or poor (Shimanuki et al., 2000). 
 This study aim is a screening of varoosis and other specific bees brood diseases to 
contribute to knowledge in bee health situation in the western Romania. 
 
 
MATERIALS AND METHODS 
 
For the study were taken samples from living adult bees and brood samples from 31 
apiaries in western Romania, 17 from Arad County, six from Timiş County, five from Caraş-
Severin County and three from Bihor County. 
During 10.02.2009 - 17.05.2011 were collected a total of 131 samples of bees brood 
and 493 samples of alive adult bees. Samples consisted in pieces of comb with brood with 
about 8 x 5 cm dimensions and adult bees that have amounted 100 bees for each sample. 
Examinations were carried out partly at the apiary (adult bee infestation) and the 
exams that required laboratory conditions were transported to the Laboratory of Parasitology 
and Parasitic diseases of the Faculty of Veterinary Medicine in Timisoara. In laboratory 
samples were examined to identify V. destructor and other infectious diseases of bees brood. 
Identification of V. destructor was under the microscope, by uncapping individual 
bees brood cells where we search for founding females, evolutionary stages and traces of 
feces left by V. destructor mites. Preparations were made to see Ascosphera apis under a 
microscope with 10 X and 40 X objective. 
Bees brood samples suspected of being affected by infectious diseases were examined 
at the Infectious Diseases Laboratory of the Faculty of Veterinary Medicine in Timisoara, 
where they made Gram stained smears from pathological material consisting in dead brood 
with American foulbrood symptoms. Bees brood samples suspected by American foulbrood 
or European foulbrood diseases that are dark colored and looking like a mosaic were tested 
with rapid immunoassay tests, AFB Diagnostic Kit respectively EFB Diagnostic Kit (Fig. 1 
and 2). 
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Fig. 1 Immunoassay test for rapid diagnosis 
in European foulbrood 
 
Fig. 2 Immunoassay test for rapid diagnosis 
in American foulbrood 
 
Procedure is simple and fast. In the first step a few larvae with suspected disease are 
placed in a vial with extraction buffer. Mix 30 seconds and after that, with a pipette, extract a 
few drops of the obtained suspension and applied on the test. After three minutes, a positive 
test is confirmed by the appearance of the two blue lines parallel with the T and C indicator. 
 
RESULTS AND DISCUSSION 
 
In all apiaries located in Arad County, the presence of V. destructor mite was 
identified in both samples of bees, adult and brood. In the same district were identified bees 
colonies with ascosferosis in seven apiaries. In case of ascosferosis, larvae are blackened and 
lose their segmentation and throughout the body is cover with a white mycelium, remaining 
open only head of larva, which is dry and as a button (Fig. 3). Larva dies, and after water 
evaporation its volume is reduces, dry, become hard, white like the lime (Fig. 4). First affect 
the drone brood because the location is on the peripheral region of the combs, where humidity 
is higher and the temperature is lower. 
Microscopic examination allowed seeing Ascosphera apis hyphae. Death brood is 
spread unevenly on the surface of the comb and do not adhere to the cell walls, therefore it 
can be removed by the bees. Death larvae removed from the comb cells are spread in front of 
the hive entrance and the disease is easily to recognize. 
 
 
 
 
Fig. 3 Larva surrounded by Ascosphera apis 
hyphae 
 
 
Fig. 4 Larvae and nymphs with ascosferosis 
easily removed from cells 
The differential diagnosis of ascoferosis was made from aspergillosis. In the first 
phase of aspergillosis, the fungus grows on death bee and honey combs and after attacking 
and kill larvae, which dehydrates; it becomes hard consistency and becomes yellow if they are 
invaded by mycelia without spores or yellow-green, if mycelium produce spores. Mycelium 
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adheres closely surrounding the cell walls, so the larvae can not be extracted by bees, and then 
the fungus extends to the surface of comb in different sections. 
On the adult bees the greenish mycelium appears on the surface of the body in the 
spaces between abdominal rings. Bees infected with aspergillosis are at first restless, then 
have abnormal movements, fall on combs, can not fly, paralyzed and die. 
In Timiş County was detected he presence of V. destructor in all controlled apiaries 
(Fig. 5 and 6). Mite was present in both samples of brood and adult bee. There were not 
diagnosed other bees brood diseases. 
 
  
 
Fig. 5 Comb with bees brood in the larval 
stage, infested with V. destructor  
 
Fig. 6 Nymph parasitized by V. destructor 
examined after removal from the cell 
 
In all apiaries in Caraş-Severin County was diagnosed varoosis after identification of 
V. destructor in samples of adult bees and bees brood. In an apiary was diagnosed American 
foulbrood. The diagnosis was based on pathological changes, clinical aspects of the disease, 
stained smears and rapid immunoassay tests. American foulbrood is relatively easy to 
recognize, first after the appearance of caps, which are perforated and hollow as a result of the 
larvae adhere to them, and the bottom cell. Larvae have yellow-brown color and smell like 
glue bone (Fig. 7). 
Worker bees are remove a part of the bodies of larvae and the queen can lay eggs 
resulting a unevenly spread (mosaic) bees brood, compare with a healthy families, in which is 
placed compact. Following dehydration, the death larval body becomes completely dry, very 
adherent to the cell wall, hard to separate. Differential diagnosis was made from European 
foulbrood. Death larva is filante (adhere and form a thread spans when touched with a stick), 
this distinguishes it from European foulbrood (Fig. 8) (Pop. et al. 2011, Shimanuki et al., 
1994, Shimanuki et al., 2000). 
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Fig. 7 Part of the mosaical aspect bees brood 
comb with American foulbrood 
Fig. 8 Filante aspect of larvae affected by 
American foulbrood if is touched with a stick 
 
From the total samples of bees brood and adult bees collected in western Romania, 
examined for identification of V. destructor, 50% were samples of adult bees that mite 
presence was identified, in 29% mite presence was not identified, 20%  represented infested 
bees brood and 1% uninfested bees brood. 
Taken separately, 72% of adult bee samples were positive at diagnosis varoosis and 
28% were negative (Fig. 9). If the principle that "there is no bees family without V. destructor 
" is valid, then the explanation is the low level of infestation (Cosoroabă, 2000). Thus, in a 
sample of 100 bees, the chance to find one V. destructor decreases directly with infestation. 
We identified the presence of V. destructor at 96% of bees brood samples (Fig. 10). 
 
 
 
Fig. 9 The prevalence of varoosis in adult 
bees 
Fig. 10 The prevalence of varoosis in bees 
brood 
 
Infected brood with Ascosphera apis was detected in only 10% of the samples (Fig. 
11). This result does not exclude the presence micettes in other apiaries, but its evolution to a 
clinical form of the disease depends on predisposing factors. 
Throughout the study we identified a single case of American foulbrood which 
represented 2% of the samples of bees brood (Fig. 12). 
 36 
 
 
Fig. 11 The prevalence of ascosferosis Fig. 12 The prevalence of American 
foulbrood 
 
During the study were not identified cases of European foulbrood or aspergillosis in 
apiaries from four counties in western Romania. There is no single explanation for the 
extensive losses of bee colonies but the interaction of several stress factors responsible. The 
presence of V. destructor in each colony of bees is placed on a first place in the category of 
stress factors that exert pressure on bee health. 
 
 
CONCLUSIONS 
 
Varoosis epidemiology studies in four counties in western Romania show the presence 
of Varroa destructor, without exception, in all studied apiaries. 
The presence of V. destructor was found in 72% of adult bee samples and in 96% of 
the bees brood samples. 
10% of the bees brood samples was diagnosed with ascosferosis. 
Samples diagnosed with American foulbrood, representing 2%. 
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